Objective: The objective of this study was to explore the association between the Ten Steps of the Baby Friendly Hospital Initiative (BFHI) of the World Health Organization (Geneva, Switzerland) and breastfeeding at 2 days and 2 weeks. Methods: A 65-question institutional survey assessing compliance with the Ten Steps was used to determine an overall breastfeeding Support Score for each of Oregon's 57 birthing hospitals. Hospital breastfeeding outcomes were obtained from the newborn metabolic screening forms. Results: Hospitals' overall breastfeeding Support Scores ranged from 49.4 to 98.2 out of a possible total score of 100. Hospital compliance with individual Steps ranged from 5.3% for Step 2 (staff training) to 93% for Step 4 (helping with breastfeeding initiation) and Step 8 (encouraging feeding on demand). After controlling for institutional differences (by multivariate linear regression) we found that increases in overall hospital breastfeeding Support Scores were associated with increases in breastfeeding percentage at 2 days (p ϭ 0.021) and at 2 weeks postpartum (p ϭ 0.011). In analyzing each Step individually, however, only the presence of a written hospital policy was independently associated with breastfeeding percent (p ϭ 0.028). Conclusions: This institutional-level evaluation corroborates previous findings demonstrating that increased implementation of the Ten Steps is associated with increased breastfeeding. Further, it suggests that hospitals with comprehensive breastfeeding policies are likely to have better breastfeeding support services and better breastfeeding outcomes. Hospitals may consider using these results to prioritize breastfeeding support services through development of hospital breastfeeding policies and to utilize institutional surveys as a component of breastfeeding quality improvement initiatives.
Introduction

B
REASTFEEDING HAS BEEN SHOWN to provide multiple health benefits for both infants and mothers. 1, 2 Compared to formula-fed infants, breastfed infants have fewer middle ear infections, 3, 4 decreased rates of diarrhea, 5 a reduced risk of severe respiratory tract infections, 6 and decreased childhood asthma. 7 Mothers who breastfeed have a decreased risk of ovarian and breast cancers 8, 9 and may return to baseline weight more rapidly following delivery. 10 Despite these benefits, a 2006 breastfeeding surveillance study by the Centers for Disease Control and Prevention (CDC) (Atlanta, GA) of women giving birth in 2004 showed that nationwide only 74% of women initiated breastfeeding, and only 11% exclusively breastfed through 6 months. 11 In 1991, recognizing the importance of increasing breastfeeding worldwide, the World Health Organization (WHO) (Geneva, Switzerland), in collaboration with the United Nation's Children's Fund (UNICEF) (New York, NY), launched the Baby Friendly Hospital Initiative (BFHI). This initiative promotes breastfeeding within the hospital setting through the implementation of Ten Steps ( Table 1 ). The proportion of infants initiating breastfeeding improves after hospitals implement the BFHI practices. [12] [13] [14] [15] Despite the well-studied benefit of providing BFHI support services and the U.S. Department of Health and Human Services' recommendation to implement these practices, 2 U.S. hospitals have been slow to adopt the policies and practices outlined in the BFHI. 16 As of January 2008, only 62 hospitals were designated as "Baby Friendly" nationwide, four of which are in Oregon. 17 The purpose of this study was to determine whether the level of hospital implementation of any or all of the Ten Steps of the BFHI, measured by a modified version of the Crivelli-Kovach tool, [18] [19] [20] influences the percentage of women who breastfeed.
Materials and Methods
Study design
Using a cross-sectional design, Oregon birthing hospitals were surveyed about their breastfeeding support practices. Responses were linked with the proportion of infants, born in that hospital during the same year, who were reported to have been breastfed on 2-day and 2-week Newborn Metabolic Screening (NBS) forms.
Data collection
In order to facilitate the evaluation of the implementation of BFHI practices at an institutional level, one of the authors (A.C.-K.) developed a survey that can be completed by hospital administrators. Responses can be easily converted into a score that indicates the level of breastfeeding support provided by the institution. 18 A 65-question survey instrument, modeled after one used previously, [18] [19] [20] was developed to evaluate breastfeeding support in Oregon's 57 birthing hospitals. The Crivelli-Kovach methodology had been reviewed for content validity by a committee of breastfeeding experts in maternal and child health, including physicians, nurses, lactation consultants, and doctorally prepared researchers, after having been pilot-tested in four hospitals in Delaware and New Jersey. Our most important adaptation was mode of administration: the Crivelli-Kovach methodology included face-to-face interviews with groups of three to eight people completing one questionnaire per hospital; we did phone interviews with only one person per hospital.
Our survey asked the respondent to provide basic hospital demographic information including location, bed capacity, number of deliveries in the last year, average annual number of deliveries, and nursery level. The remainder of the questionnaire asked for detailed information regarding hospital breastfeeding support services. Retaining the Pennsylvania survey format, questions were organized into sections that correspond to the Ten Steps. Each step consists of one to four dimensions, and each dimension is assessed using one to four questions (Table 1) . Changes made to the original survey were based on recommendations of the 1998 Oregon Breastfeeding Task Force. Several nursing personnel who worked in hospital nurseries or obstetrical units outside of Oregon reviewed and piloted the final version. During September and October 1998, all Oregon birthing hospitals were called by the researcher (J.D.S.) to identify a respondent (either a nurse manager or a lactation specialist), and survey questions were faxed to all respondents. Thirtyseven percent of respondents were interviewed by phone after they had received the questions by fax. The remaining 63% of respondents completed the survey in writing, faxed replies back to the researcher, and were subsequently called by the researcher to discuss and confirm answers. Interviews were completed at each of Oregon's 57 birthing hospitals.
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Data on breastfeeding at 2 days and 2 weeks were obtained from the 1997 Oregon NBS program. The screening form identifies the delivery hospital as well as information on all food sources from which the infant received nutrition in the 24 hours prior to the test. Individual infant feeding information was aggregated for each hospital. The breastfeeding information obtained at the first NBS is identified as "2-day" data and is a proxy for breastfeeding initiation. The information from the second NBS is identified as "2-week" breastfeeding data and is a proxy for breastfeeding continuation.
Data analysis
Hospital breastfeeding support was quantified by creating an overall composite hospital breastfeeding Support Score. An average score for each of the Ten Steps was calculated based on the number of questions for the individual step. Each average was converted into an individual Step Score between 0 and 10. These individual Step Scores were used to determine the level of compliance with each of the individual steps. A hospital was defined as "highly compliant" with a particular step if it scored 8.0-10, "moderately compliant" if it scored 4.0-7.9, and "poorly compliant" if it scored 0-3.9. The 10 individual Step Scores were summed to obtain the final composite Support Score out of a possible 100 points. Hospitals were categorized as being "poorly compliant" (less than 60.0), "moderately compliant" (60.0-79.9), or "highly compliant" (80.0 or greater).
Two-day and 2-week breastfeeding prevalences were obtained for each Oregon birthing hospital from the 1997 NBS database. Infants were considered to have been breastfed if the NBS form indicated that they had received breastmilk in the 24 hours prior to each of the tests. The 2-day data (often collected when the infant is less than 2 days old) are collected by hospitals at the time of the heel-sticks. The 2-week data are collected by pediatricians and other infant providers, usually at the first pediatric visit. Both are reported to the Oregon Public Health Laboratory.
Data analysis was conducted using Stata Statistical Software, Release 6, 21 SPSS for Windows, Release 9.0.0, 22 and SAS, Version 9.1.3. 23 Frequencies were calculated for hospital demographic characteristics (location, hospital size, annual number of deliveries, and nursery level), for the level of implementation of each of the Ten Steps, and for overall hospital breastfeeding support. To explore whether the demographic characteristics of hospitals with high 2-week breastfeeding levels were different from hospitals with low 2-week breastfeeding levels, 2 tests were used. Finally, linear regression modeling was conducted to determine whether breastfeeding was associated with the level of compliance with any of the individual Ten Steps and/or with overall breastfeeding support services. Multivariate models for individual Step evaluation included all demographic variables available. As expected, a correlation matrix showed a high degree of collinearity between many of the individual Steps. Consequently, it was decided to retain any individual Step in the final multivariate model that had a bivariate significance of p Ͻ 0.15. Final analysis inferred statistical significance at p Ͻ 0.05 for each Step.
Results
Hospital demographics
All (100%) of the 57 Oregon birthing hospitals responded to the survey. Most were located in rural areas or in small towns (n ϭ 37, 64.9%), had level I nurseries (n ϭ 37, 64.9%), and had less than 100 beds (n ϭ 32, 56.1%). The number of deliveries ranged from 84 to 8,933 with the majority (n ϭ 38, 66.7%) having Ն400 deliveries in 1997 ( Table 2 ). The 2 analysis showed that hospitals with higher breastfeeding percentages at initiation and 2 weeks were not statistically different from hospitals with lower breastfeeding percentages with regard to location, nursery level, number of births, or bed capacity (data not shown). Table 3 shows hospital compliance with the Ten Steps. Overall, out of a total of 100 points, Support Scores ranged from a low of 49.4 to a high of 98.2 (mean ϭ 73.4, SD ϭ 11.4). Of the 57 birthing hospitals in Oregon, six (10.5%) were poorly compliant (Support Score Ͻ60), 36 (63.2%) were moderately compliant (Support Score 60.0-79.9), and 15 (26.3%) were highly compliant (Support Score Ն80.0). In general, Oregon hospitals excelled at assisting with breastfeeding initiation (Step 4), encouraging demand feeding (Step 8), and providing breastfeeding information (Step 3). The least implemented steps were providing staff with breastfeeding training (Step 2), avoiding supplementation (Step 6), and having and communicating a written breastfeeding policy (Step 1). 
Hospital breastfeeding support
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Relationship between hospital breastfeeding support and breastfeeding
We found a positive association between hospitals' overall breastfeeding Support Scores and breastfeeding. The association became stronger and statistically significant after controlling for hospital location (urban vs. rural), size, number of deliveries, and nursery level at 2 days (R 2 ϭ 0.247, p ϭ 0.021) and at 2 weeks (R 2 ϭ 0.183, p ϭ 0.011) (data not shown). In order to evaluate whether one or more specific elements of the overall support were particularly beneficial, each Step was analyzed individually using linear regression (Table 4) . While staff training and pacifier use were associated with breastfeeding at 2 days in the bivariate analysis (p Ͻ 0.050), these associations were not found in multivariate analysis. Having a hospital policy (Step 1) and training staff (Step 2) were each associated with breastfeeding at 2 weeks in bivariate analysis. When these factors were placed in a multivariate model, however, only having a written breastfeeding policy that was communicated to staff (Step 1) remained associated with breastfeeding at 2 weeks (p ϭ 0.028).
Discussion
We found that comprehensively implementing the BFHI Ten Steps promotes breastfeeding in the infant's first 2 weeks. Further, this study demonstrates that hospitals that administratively support breastfeeding through written hospital breastfeeding policies provide better breastfeeding support services that lead to better breastfeeding outcomes.
Benefits of the BFHI
The synergistic nature of multiple breastfeeding support interventions found in this study is supported by previous findings. DiGirolamo et al., 24 for example, found that addressing multiple BFHI Steps simultaneously is more effective than promoting any one Step in particular. They surveyed 1,085 postpartum women with prenatal intention to breastfeed regarding which of five Baby Friendly Steps they experienced in the hospital. The more Steps that a woman experienced, the more likely she was to still be breastfeeding at 6 weeks postpartum. Additionally, a trial in Belarus following over 17,000 postpartum patients for 1 year revealed that those women who gave birth in Baby Friendly hospitals were more likely to still be breastfeeding at 3, 6, and 12 months as compared to women who gave birth in non-Baby Friendly hospitals. 15 Based on these and other studies, the Canadian Task Force on Preventive Health strongly recommends that maternity hospitals implement at least four Steps of the Baby Friendly Hospital Initiativeearly maternal contact, rooming-in, postpartum support services, and elimination of the provision of commercial discharge packages. 25 Further, the U.S. Department of Health and Human Services recommends that hospitals implement " . . . practices that promote breastfeeding, such as the 'Ten Steps to Successful Breastfeeding' . . . ." 2 
Evidence to encourage administrative support of breastfeeding
This study shows that hospitals that have a written policy have better breastfeeding outcomes at 2 weeks. Administra- tive prioritization of breastfeeding support drives the hospital practices that lead to improved breastfeeding. Although the institutional survey tools varied in each of the following studies, it is noteworthy that 70% of hospitals in Oregon had a breastfeeding policy compared to 62% in Minnesota, 28% in Missouri, and 2.4% in North Dakota. 26 The widespread institutional support for breastfeeding support services may be one of the reasons that Oregon consistently has a higher proportion of breastfeeding mothers than other states. 11 While hospital policy influences 2-week breastfeeding outcomes, it does not significantly affect breastfeeding initiation in this study (p ϭ 0.364). A variety of explanations for this finding are plausible. First, maternal breastfeeding intention (before delivery) is an important part of initiation; its impact probably decreases over time. 27, 28 Second, 93% of hospitals report always assisting with breastfeeding initiation, so 2-day feeding activities may reflect the almost universal practice of assistance with initiation as opposed to the overall hospital policy.The Division of Nutrition, Physical Activity, and Obesity of the CDC conducted a new Maternity Practices in Infant Nutrition and Care Survey (mPINC) in late 2007 with plans to repeat the survey every other year. (Two of us [K.D.R. and A.C.-K.] were members of a group that advised CDC on the development of the survey.) The survey is modeled after Crivelli-Kovach's survey 18 except that it will be conducted entirely by mail or internet. The goal of the mPINC is to assess maternity care practices-including changes over time. It is expected that the mPINC will generate pressure for hospitals to improve their practices around breastfeeding in the newborn hospitalization, especially since individual benchmark reports will be sent back to each hospital. Our study shows that a modified version of Crivelli-Kovach's survey 18 can generate useful estimates of hospital practice around breastfeeding in the newborn hospitalization. Despite some changes in methodology between our survey and the mPINC, we expect that we will be able to assess changes in hospital practices in Oregon by comparing the results of the two surveys.
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Limitations Inherent in this institutional-level study are some important limitations. Because the survey data were self-reported by a single person at each hospital, response bias was unavoidable. Overall the direction and magnitude of the bias are difficult to predict and would likely have resulted in nondifferential misclassification, thereby potentially underestimating the strength of the association found. Somewhat more problematic, however, are the individual responses as they relate to the relationship between hospital policy and practice. Survey respondents may have been involved with the creation and/or implementation of hospital breastfeeding policies, and consequently may have reported results more consistent with the policy than with the actual practice of the maternity care staff. This potential over-reporting of breastfeeding practices in hospitals with breastfeeding policies may have contributed to the finding that hospitals with breastfeeding policies have better breastfeeding Support Scores. For future studies, both the response and selection biases could be significantly reduced if responses were requested from a variety of individuals in different positions within the hospital.
A second set of limitations comes from the breastfeeding data from the NBS program. The "2-day" data are most often collected 12-36 hours after birth. These data may reflect maternal intention to breastfeed as much as initiation of breastfeeding. The advantage of these data is that they are recorded for almost every newborn. The "2-week" breast- feeding data are generally collected at the first pediatric visit. Fewer infants get the "2-week" screen than the "2-day" screen, and breastfeeding information is not uniformly recorded. Because of its timing, it is probably a better proxy for continued breastfeeding than the "2-day" data. While this study was able to control for hospital size, location (rural vs. urban), number of deliveries, and level of nursery, other potential institutional-level confounders such as cesarean section rate, the ethnic demographic, and the socioeconomic distribution of the patient population were not available. Other studies have demonstrated that these factors may have an effect on breastfeeding. 13, 19 Further, while individual-level confounders such as income, education, infant feeding intent prior to delivery, parity, and previous breastfeeding experience potentially impact individual breastfeeding decisions, 15, 24, 27 these variables are difficult to assess through this type of institutional survey. The possibility that any of these confounders might have had an effect on the results found in this study cannot be excluded.
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Finally, compared with breastfeeding data from the Ross Mothers Survey, 29 the Pregnancy Risk Assessment Monitoring System (PRAMS), 30 and the National Immunization Survey (NIS), 11 NBS data have been shown to under-report breastfeeding initiation by about 20% (K.D.R., unpublished data). Because the NBS cards are completed independently by providers and ancillary staff, bias is likely to be non-differential and should not affect the validity or generalizability of the study results.
Despite the limitations of the design, the fact that the results of this study parallel those of similar studies provides confidence in the validity of using a hospital survey to study breastfeeding support services. Future studies would benefit from including additional questions related to other potential institutional-level confounders, obtaining responses from multiple individuals at each institution, and validating the hospital staff responses with individual patient responses to similar questions.
Conclusions
Public health implications
Given the suboptimal breastfeeding rates in many areas of the United States, there is a need for strategies to improve and measure hospital breastfeeding support services. Despite its limitations, this study lends support to the hypothesis that simply having a clear and comprehensive written hospital breastfeeding policy that is communicated to staff promotes better breastfeeding support services that in turn correlate with better breastfeeding outcomes. Further, with minor modifications, a hospital-level survey similar to the one used in this study is an inexpensive and practical tool that can be used to objectively measure these important hospital breastfeeding support services. As part of an ongoing institutional quality improvement process, breastfeeding advocates may consider recommending to administrators the creation of a hospital breastfeeding policy and the monitoring of services using a simple hospital-level survey. On a population level, the results of surveys such as the one used in this study may be used to make evidence-based policy decisions and monitor improvements in breastfeeding support services over time.
